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To achieve an equitable distribution of health service resources between geographical areas requires a measure of the relative needs of populations. For 11 years the methods of the Resource Allocation Working Party (RAWP) have been employed in England for this purpose. ' RAWP uses mortality rates in the form of standardised mortality ratios (SMRs) as a proxy for morbidity, to take account ofdifferences in the relative needs of populations for hospital care in excess of those 'explained' by the age/sex structure of the population. In this way RAWP aims gradually to redistribute National Health Service (NHS) resources more fairly in relation to need at both Regional and sub-Regional levels.
A major criticism ofthe RAWP formula has centred on its use of SMRs as an indicator of need for hospital care.2 In particular, it is argued that the relatively high level of morbidity experienced by 'deprived' populations may not be adequately reflected in their SMRs. Hospitals in deprived areas may also experience greater demands on their services at similar levels of morbidity, arising from the populations' social needs for in-patient care due to their poor housing conditions, living alone, etc. The greater needs ofdeprived populations have their major impact at a sub-Regional level. This is due to the concentration of deprived areas in some inner city health Districts.
The Thames Regions, which include a number of deprived inner city Districts, have responded to the perceived inadequacies of SMRs in subregional RAWP by using socioeconomic classifications as measures of need for hospital care Can hospital use be a measure of needfor health care? in style is an integral feature of medical practice, it is unlikely to form a major factor accounting for overall differences in hospitalisation rates between Regions. However, practice style can have a substantial influence on admission rates for particular conditions and procedures within small areas.
Patient behaviours are assumed to play a fairly limited role in contributing to differences in hospitalisation rates in the UK, opportunities for self referral being restricted mainly to attendance at the accident and emergency department. However, there is some evidence that women in non-manual classes present more frequently to the general practitioner for minor conditions than those in the working classes.29 Middle class patients also appear more likely to be referred for specialist advice, and the GP to order more laboratory tests for social classes I and II than for IV and V after controlling for differences in patient's age, diagnosis, and doctor.29 '30 This raises questions of the appropriateness of different levels of investigation and the difference in overall demands made on the hospital service as a result of these variations in patient and physician behaviours.
Alternative provision
A further influence on the utilisation of NHS hospital beds is the availability of alternative facilities and services, and especially of alternative forms of inpatient care, such as convalescent hospitals and nursing homes. These facilities are not included in the Hospital Activity Analysis (HAA) produced by each Region. Employing HAA data to derive utilisation figures therefore means that no account is taken of needs catered for by these facilities, which may serve to reduce 'official' hospital admission rates or lengths of stay.
The provision of these alternative forms of care varies between Regions and Districts, private nursing home provision being particularly concentrated in the south-west, along the south coast, and on the North Wales coast. For example, in the Mid-Downs and Chichester Districts, private nursing home bed provision was approximately three times greater than NHS geriatric bed provision.31 There is not sufficient information on the use of these facilities to determine their precise impact on rates of hospital utilisation. However, HAA data for the South East Thames Region in 1982 show that 5.0% of surgical discharges in the Region were transferred to another hospital or convalescent unit, the transfer rate for individual Districts ranging from 2.4% to 10.1%. Transfer rates are likely to be highest among patients with the greatest social needs for care. As a result their hospital use as recorded in HAA will under-represent their total length of stay.
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The private acute sector now also plays a significant role in the provision of hospital care. A study based on samples of hospital records in 148 out of the 153 independent hospitals with operating theatres in England and Wales, in 1981, indicated that 13.2% of all elective surgery (excluding abortions and operations on foreign citizens) was undertaken privately: 9.5% in the independent sector and 3.8% in NHS pay beds.3' Proportions were much higher for some operations. Thus more than one fifth of all domestic elective total hip replacements, haemorrhoidectomies, hysterectomies, and varicose vein ligation and stripping were undertaken privately in 1981. Since 1981 activity in the independent sector has increased, with a 28% increase in beds. 32 Private medical insurance is concentrated among the higher social classes. Over 20% ofmen and women in socioeconomic group I (professional) hold 
Development of utilisation based measures
Measures of need based on the relative hospital utilisation rates of social groups have so far ignored the effects both of alternative provision and of variations in patient and physician behaviours in translating need into NHS hospital use, despite the importance of these factors on hospitalisation rates at a small area and l?istrict level. Attempts have been made to control for the effects of geographical variations in bed provision. However, the methods employed have been fairly crude and do not allow adequately for differences in the availability of hospital beds. As a result the 'deprivation' weights obtained when supply is 'controlled' are not very different from the uncontrolled weights, the hospital utilisation rates of social groups continuing to reflect their access to hospital beds. 8 Alternative methods have recently been proposed for developing utilisation based measures of need employing spatial interaction models. These are seen as a way of allowing more adequately for the effects of (use) from an area to a particular hospital is a function of: (1) the relative morbidity of the area population (usually for simplicity of data collection based on the age/sex structure and selected socioeconomic characteristics of the population), (2) the capacity of the relevant hospital serving the area population; and (3) the distance of the hospital from the population in the area, allowing for the deterrent effect of increasing distance on use (ie, the fact that use rates tend to decline the further away from the hospital people live). Whereas the familiar application of spatial interaction models is to predict the pattern of patient flows which would follow the implementation of plans to change the location and scale of facilities, in the current context, the starting point is the observed pattern of utilisation across geographical areas. The objective is to explain this pattern statistically. The variables taken into account in the analysis are 'need' factors (such as population size, age/sex structure, and socioeconomic features) as well as differences in the accessibility of populations in different localities to the supply of hospital beds. In this way, it is argued, it should be possible to assess the proportion of the observed variation in utilisation between areas accounted for by relative accessibility to services and that caused by variations in need.
Spatial interaction models require large data sets, often involving census statistics at a small area level. Defining and quantifying the various elements in the model is complex and involves a series of assumptions. For example, accessibility variables can also be generated in different ways with differing results. The simplest method is to measure the straight line distance of patients from the relevant hospital in an area. However, since the implications of distance vary between urban and rural areas, estimates of travel time are generally preferred but are more laborious to assemble and rely on various assumptions about modes of transport and road conditions. Although these models can take into account all hospitals in the system and the different levels of supply at each hospital, it may be necessary also to take into account the fact that some hospitals, for One way of improving on the use of mortality data as the need proxy in RAWP after the age and sex structure of the population has been allowed for is to address directly questions of the distribution of morbidity, rather than relying on ever more indirect proxies for health resource need. An Another way of improving morbidity data is to mount epidemiological studies of the population prevalence of selected common conditions requiring hospital care for which mortality is unlikely to be an adequate proxy of prevalence. Thirdly, routine systems of data collection might be extended, including the national morbidity survey in general practice and local disease registers.
The search for an alternative to SMRs as a measure of need is often portrayed as a technical problem, the aim being to identify a more adequate measure of morbidity at a population level. However, a fundamental issue which frequently underlies criticisms of SMRs is whether 'need' for hospital resources should be defined solely in terms of morbidity, or whether the definition of need should also include the wider effects of deprivation and geographical variations in the level of primary care provision and of alternative inpatient facilities, since these both directly influence demands on the hospital service, especially at District level. The current approach of employing utilisation data avoids addressing these difficult questions. It merely equates need with that which is measured and, to a greater or lesser extent, reflects current rates of use. An essential prerequisite for the development of measures of need for resource allocation is thus to address directly this central issue of the nature of need and the extent to which different dimensions of need should be compensated for, at least in the short term, through
